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Improvements in or relating to Processes of Trea|i%Starch to! 
Render it Substantially Free of Thermophilic Bacteria 
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United States of America, do. hereby 
declare the nature of this invention and 
ill u-hat mauner the same is to be per- 
formed, to be particularly described and 
ascertained in and by the' fallowing stute* 
meat: — 

This iuveutioiJ relates to the treatment- 
of starch, more particularly com (maize) 
-sVurch, ill such manner as to render it free 
of thermophilic bacteria. As used here- 
in, the term ''thermophilic bacteria*' 
refers to organisms o£ the aerobic and 
anaerobic types which resist, and propa- 
gate at, high temperatures. 

An object of the invention is to produce 
a starch which is s\ibstantially free from 
thermonhilic bacteria, has srood colour 
and is free of foreig-n or unpleasant taste 
and odour. Another object is to provide 
a method of sterilizing starch to render it 
free of thennophilic bacteria without 
appreciably altering the viscosity charac- 
teristics of the starch subjected to steri- 
lization. A further object is .to produce 
a starch free of thermophilic bacteria 
whiidi gives a paste of good body, i.e., one 
which retains its viscosity over a wide 
i-aaire of cooking conditions. 

In accordance with the present inven- 
tion the improved process of treating 
starch to render it substantially free of 
thermophilic bacteria, comprises roasting 
starch havrno- -an initial moisture con- 
tent not exceeding 3%, at a temperature 
of 240' to 260" F. for a period of 1 to 3 
hoiirs to effect sterilization of the starch. 

The invention will be found of 
particular advantage in the preparation- 
of starch which is especially suitable for 
use by the canning trade. In the cajining 
field, the st^irch used must fulfil certain 
requirements. Thus, it must have an 
extremely low content of thermophilic 
bacteria, should have good colour, should 
not have any foreign or unpleasant odour 
[Trice 1/-] 



and finally, when cooked, should have a 
satisfactory body. The National Canners' 
Association has established certain mini- 
rnum standards concerning the content of 
thermophilic bacteria of both the aerobic 56 
and anaerobic types permissible in 
matenaU used in canning foods (see 
ianner, The Microbiology of Foods " 
second edition, pages TG^^-o). Starch 
treated according to the present invention 
not only meets these standards but also 
contains so far less than this permissible 
number of thermophilic bacteria that it 
may be described as substantia Uv free of 
thennophilic bacteria and Avill be" referred 
to hereinafter as thermophilic free 
starch''. In addition, it possesses the 
other properties above mentioned as 
f.esirable in a cannin!> starch. 
Tarious processes have heretofore been 
proposed to r>rodut»e starch suita])le for 
use by the canning trade but none of these 
processes has proved wholly satisfactory. 
One of these methods, which is described 
m United States Patent Specification No. 
^,332,320, involves treoting the starch 
with chlorine. While this" process pro- 
duces a satisfactory product as concerns 
the provision of a low bacterial content, 
it is not without some objectionable fea- 
tures. It is necessary to remove the 
chlorine after the sterilizins- action there- 
of and this is acromnlished throua-h the 
^^se of a chemical agent whicb, after it 
has served its purpose, must also be re- 
inovr-d from the starch. This lattpr step 
13 eite'-'ted by washin*r the starch. There- 
after the starch is dried. Since the steri- 
lisation 13 carried out in the wet state 
prior to drying there is danger of recon- 
tamination of the starch during the dry- 
ing step, as drying air very often 
contains bacteria snores. Moreover, 
^>me of the chlorine apparentlv 
becomes chemically . attached to the 
Atarch molecule so • that not all of 
the chlorine is removed by the chemical 
agent. This residual chlorine is released 
froni the starch under pressure cooking 
conditions as the starch is used in the 100 
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cauuiaop indushy and produces an un- 
desirable tkinning efifect on the starch. 
To inhibit this thinning- action of the 
chlorine upon the sta.rch it is necessary 
. o to add to the starch a certain amount of 
a neutralizing or buffering agent, e.g., 
di-5odium phosphate. The process Is' 
therefore, some^vhat involved and expen- 
sive. 

10 A process is also knovm for the dessica- 
tion and sterilization of flour of all kinds, 
certain kinds of pulse and products 
obtained from grain such as semolina, 
bran and malt in which the material is 
15 heated in order to dehydrate it a^ com- 
pletely as possible under conditions which 
avoid modification of the gluten present 
after which the heat treatment may be 
continued at temperatures up to 120* C. 
2.0 to destroy all the eggs of parasites bub 
without destruction of the fermentation 
producing materials present therein and 
without modifying the properties of the 
gluteui . 
■ 25 T7e have, now found that we can pro- 
duce a starch which is free from thermo- 
philic bacteria, which retains its .thick 
boiling character and which is in ; all 
other respects well adapted for use by 
the canning trade, by a process which is 
simple and inexpenisive and which ■ 
obviate.9 various shortcomings and dis- 
advantages of processes heretofore known 
for the production of canning starch. In 
^enornl, the invention embraces roasting, 
i.e., drr-heatirig, starch which is substan- 
tially free from moisture, at a tempera- 
ture^ of 240** to 260' P. for a period of 
1 to 3 hours. 

In carrying out the process of the in- 
rentioni starch, e.g., raw, unmodified 
com starch, containing 12%. to 15% 
moisture/ preferably, in powdered form, is 
rapidly dried as in a Huhn drier or the 
4fi like, to a relatively low moisture content 
of the order of about 1% to 2% and pre- 
ferably not exceeding 3%..- In practis- 
ing a preferred form of the invention, the 
dried starch is thereafter promptly trans- 
6.0 f erred to a roasting device, such as a 
dextrine cooker or the" like. This may • 
advantageously be heated prior to the 
introduction of the starch, ^s to a tem- 
perature approximating that at which the 
65 starch is to be sterilized therein. The 
dried starch is then roasted at a tempera- 
ture of 240* to 260'* F. -for a period of 
1 to 3 hours to effect the desired steriliza- 
"tion. The starch, is then cooled, reeled 
60 and packed in conve'ntional manner. 

In practising the invention one may 
use for example, ordinary com starch 
produced by any of the \isual methods. 
Preferably starch to be treated is in pow- 
85 dered form. In the conventional manu- 
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facture of corn starch the starch after 
being separated from the germ, fibre and 
gluten of the corn kernel, is washed and 
subjected to two or more filtering steps, 
as m an American filter, and then dried 
to _a moisture content of about 12% to 
10 ^ either m kilns or by flash drying.- 
1 he resulting starch is known as pearl 
starch and in general the invention con- 
templates the use of such starch although 75 
other starches, and com starch produced 
by other methods of manufacture or 
removed at different stages of the con- 
ventional process above described, may 
be used. 80 

The removal of moisture from the 
starch before it is subjected to the steriliz- 
ing treatment may be effected in any 
^pe of drier which is adapted to rapidly 
dnve off the moisture from the starch 86 
and at the same time effect removal of 
the released moisture vapour so as to 
minimize any opportunity for the starch 
to be modified to any appreciable deo^ree 
A commercial type of drier known as the 
Huhn drier is particnWrly suitable for 
reducing the moisture content of pearl 
starch or the like containing about 12% 
to Id ^. moisture, for purposes of the 
present invention. Such a drier may be 
iised to effect de.sired drying, to a mois- 
ture content of 3% or less, of starch con- 
taining up to 20% moisture, without 
modifying the starch appreciably. How- 
ever, the moisture content of the starch 
entenng such drier should not exceed 
-U/o, in order to prevent any possible 
^^elatmization of the stan:h in the drier 
Ihe drying of the starch by means of a 
drier of the Huhn type may be carried 
out m a single pass or in several passes in 
one or m a series of such driers. 

Spray drying processes or the like may 
also be used to remove moisture from the : , 
starch to be sterilized according to this HQ 
invention. In the event a spray dryino^ 
process is used, the second filter cake 
obtained in the wet milling of com or the 
J ike may be suspended in water to a ■' 
gravity of about 2V Baume and then 115 
this liquor spray dried to a moisture con- 
tent of 3% or less: Alternatively the 
spray drying of the liquor may also be 
<^'^rried out so that tbe moisture content 
of the starch is reduced to about 5% to 120 
D /o= and then the starch may be passed 
through a drier o£ the Huhn type or the 
like to further reduce the moisture con- 
tent to 3% or lesfl. 

The operation of the drying equipment 125 
should be so controlled that the tempera-' 
ture of the starch particles does not exceed 
about 130* to 140 • P. at any time until 
after the moisture content of the starch 
has been reduced to 3% or less, in order to 130 
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prevent modification of the starcli; 
although after the moisture content of the 
starck has been reduced to the desired 
level the temperature of the starch 
5 particles is raised to a temperature as 
high as 240' F. but not exceeding 
260' P. In fact it is convenient and 
advantageous to discharge the dried 
starch at a temperature of about 240' F. 
10 and to promptly transfer it to the roast- 
ing device so that the temperature at 
which it is delivered to the latter does not 
fall below about 230" F. Thus the 
sterilization of the dried starch may be- 
lo commenced almost immediately upon 
introduction of the starch into the roast- 
ing device, whereas otherwise it would be 
necessary to raise the temperature of the 
OA ^^^9^ .i^ roasting device to the 

^ sterilizing range hereinabove specified. 
The temperature of the starch particles 
in the roasting device during sterilization- 
should not exceed 260' F., or be lower 
oa F.; 250' F. is the preferred 

26 sterilizing temperature. 

The starch to be, sterilized should not 
contain more than 3% of moisture, as 
hereinabove indicated. Starch with a 
higher moisture content will suffer a sub- 
80 stantial loss of ho6 paste viscosity under 
conditions herein specified for sterilizn- 
. tion; this is to be avoided if tie thick 
boilin;? characteristics of sterilized 
canner's starch, for example, are not to 
35 be impaired. The lower the moisture 
■ content, the quicker and more efficient is 
the destruction of the bacteria and the less 
the modification of the starch. The aim 
in preparing the starcb by drying for the 
40 sterilizing treatment should be to reduce 
the. moisture content as low as may be 
feasible and expedient, and in any event 
bebw 3%. Under practical operating 
conditions, as when a drier of the Huhn 
45 tvpe or the like is used to prepare starch 
for sterilization in accordance with the 
invention, the moisture content of the 
starch leaving the drier and entering the 
dextrine cooker or the like will vaw 
60 between 1% and. 2%-. , ' " 

Any type of roastin^j vessel having suit- 
able provision for indirect heating of the 
material charged thereto and equipped 
with agitatini^ means sufficient to insure 
55 uniformity of heating, may be used to 
sterilize the starch. The conventional 
type of dextrine cooker or the like may be 
used satisfactorily. 

Time is an important factor in tlie 
60 sterilizing treatment and the starch 
should not be heated longer than neces- 
sary to effect the desired sterilization. In 
general the period of time necessary for 
the sterilization of the starch will be from 
65 I to 3 tours, depending upon the moisture 



content and temperature at which the 
starch enters the roasting device, upon 
the temperature at which the starch is 
maintained during the sterilizing treat- 
ment, and upon the uniformity with 70 
which, the starch is heated. 

Raw corn starch, e.g., the second filter 
cake obtained in the wet milling of corn, 
treated according to the above described 
process will have a Scott viscosity index 75 
of about 55 to 60, while the initial Scott 
index of the same starch, will be- about 
80 to 90, depending upon manufacturing 
conditions and the character of the corn 
from which the starch is derived. The SO 
Scott index which is referred to herein acv 
a measure of the hot paste viscosity' of 
starch is determined as follows: — 

Scott T'est. ^ 
15 grams commercial basis (i.e. includ- 85 
iug water> of 12% moisture starch is 
mixed with 280 cc. of distilled water at 
room temperature. The beaker /contain- 
ing the mixture is put; into a boiling - 
water bath and stirred constantly for five 90 
minutes by means of ■ a mechanicai 
agitator rotating at 200 revolutions ■ per 
minute.^ At the end of five minutes the 
beaker is covered with a watch glass and 
the contents heated for another period of 95 
five minutes. At the end of ten minutes 
the watch glass is removed, the conden- 
sate is drained back and the material 
stirred at the above rate, the draining 
and stirring taking ten seconds. The 100 
watch glass is put back on the beaker and 
the mixture heated for one minute and" 
fifty seconds or until twelve minutes time 
* has elapsed. The watch glass is '-'-^ 
removed, the condensate is drained, back 105 
into the beaker and contents stirred, these 
operations taking fifteen seconds. At the 
end of twelve minutes and fifteen seconds,- 
elapsed . time, the contents of the beaker 'I 
is transferred to a Scott cup, described HQ 
below, and at the end of fifteen minutes, 
total elapsed time, the plunder valve of 
the cup is withdrawn, allowing the paste 
to pass into a graduated . cylinder 
•arranged below the cup. . The Scot't index 115 
for. any given paste is the number of 
seconds required" for the delivery of 50 cc. 
of the starch paste from the cup. The 
Scott cup is a cup or funnel having a 
stainless steel cylindrical tube extending 120 
from the bottom. The internal diameter 
of the tube is 0.1168 inch and the length 
is 0.495 inch. .This tube is screwed into 
the bottom of the Scott cup. A master 
cup is maintained for the purpose of 125 
standardizing other cups, using standard 
starch samples. These starch samples 
have their Scott determined* in the master 
Scott cup as above described. Portions 
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of these same samples are tlienHyest^d for 
Scatt value witk the Scott cup uadeir test. 
Tiie latter apjjaratus should check .to 
withm 2 to 3 secouds against the Sznh,^' 
5 value of the. sample determined .by the 
master cup, and any necessary adjust- 
ments; of the cup. under test are made to 
thi^-end.-;r,H "i;; ; • 

Iv/rhe-irLTentioji provides distinct aJvan- 

10 tages' in; several. respects over processes 
heretofore -known- for the production of 
th6nuop.hilic free starch, notably canuer's 
starchiv;. Th^ : process is extremely simple 
and ineJicpensiye, the time required for 

15 sterilization is short und no ciieinical 
agents are needed to destroy the bacteria. 
Since sterili^iation is effected after the 
starch is dried, there is ]io danger of con- 
tamination of the sterilized product by 

20 spores from the air as in .pi'ior processes 
invo^^ing sterilization of starch • in . the 
>vet state .and .subsequent drying there(}f. 
»fp.^colouf;:pr ^CKlour,.i3- imparted to the 
starch iduring-.-tJie sterilizing operation a^l 

25 may..l)e the;,c^ase .;\vhen the . heating- is 
cairied out.. in the presence of chemical 
ieagei;it5.;;-;j Thict; boiling, starch .treated 
u cQo rding, . tp:, . th e , : p r esen t inv en tiom d o es 
not lose; .irts^jthici: boiling character when, 

30 ad. in the case of use. in . the canning 
^ industry, it is cooked under pressures sub- 
stantially aboTe atmospheric. 
• Moreover, while the invention has been 
described above with particular reference 

35 to. drying ,a'nd sterilizing. ^ starch in 
; separate devices, it will be apparent to 
those skilled in the art that drying and 
steriliiiation of starchy may/ if desired, 
be-effected in a. single device, adapted to 

40 perfo.rm both.- of - these functions. Thus, 

f]l foFiexAinple;. the.-^noisture content of the 
stiirchimax-^bB -reduced to the desired 
degree, by- means ^-of- a drier of the-Huhn 
ty^©.;pr -^16; like and thereafter steriliza- 

45 t;qn:.jnay; ;be-^ effected in the same appa- 

. . ; ritus by. in- effect transfomiing the drier 
intc>a roasting device. This may be done 
by interrupting the normal flow of both 
air and starch through the apparatus and 



by appropriately controlling the supply 5Q 
of heating medium thereto so as to estab- 
lish and maintain therein temperatures 
jidapted to. bring about desired steriliza- 
tion of the starch. 

Haying now particularly described ami 55 
ascertained the nature of our said inven- 
tiouy and in what manner the same is to be 
performed, we' declare that what we claim 
is : — 

1. A process of treating starch to 60 
render ft substantially free of thermo- 
philic bacteria, which comprises roasting 
starch having an initial moisture content 
not exceeding 3%, at a temperature of 
240' to 260^ F. for a period of 1 to 3 65 
hours to effect sterilization of the starch. 

2. A process according to Claim 1, 
which comprises drying starch to a mois- 
ture content not substantially^ greater 
than 3% at a temperature to effect such 70 
drying without substantially modifying 
the character of the starch, and thereafter 
maintaining the starch at a temperature 

of 240' to 260'' F. for a period of 1 to 3 
hours. ^ ^ 75 

3. A process according to either o£ 
Claims 1 or 2 which comprises drying the 
starch af a temperature not exceeding 
130' to 140* P., prior to heating, to • 
240" to 260' F. 80 

4. The process of treating starch to 
render it substantially free of thermo- 
philic bacteria, substantially as herein 
described. 

5. Starch substantially free of therino- 85 
philic bacteria whenever prepared by the 
process or processes particularly described 
and ascertained. 

Dated this 9th day of May, 1944. 
For: CORif PEODUOTS REFINING- 
• COMPANY, 
Stevens, Langner. PaiTy & RoUinson, 
Chartered Patent Agents, 
. 5/9, Quality Court, Chancery Lane, 

• London, TV.C.2, and at 
• 120, East4l5t Street, New York, 17, 
New York, U.S.A. 
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